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BACKGROUND

● Plate waves have been the subject of NDE research and
~v’  c 27 s .
d

applications for many

.
tfie wave beb.awor m
qiied te cmqmites.

● In ~ecen~ ~e~~~, tEISTe@ fl.exura.]  waves are increasing 13eiu.g used i?? actuationd
mechanisms.
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THEORETICAL AND EXPERIMENTAL
DISPERSION CURVES FOR GRAPHITE/EPOXY

UNIDIRECTIONAL LAMINATE TESTED
ALONG THE FIBERS
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b. INVERTED ELASTIC PROPERTIES
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LLW DISPERSION CURVES OF FUNDAMENTAL MODES .
FOR A UNIDIRECTIONAL GRAPHITE/EPo)(y PLATE AND

t IO- AND &20-PERCENT CHANGES IN ELASTIC CONSTANT
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JPL
Micro-Lander Dexterous Manipulator

TECHNOLOGY CONCEPT & DEVELOPMENT APPROACH
● planetary science enab!e~ent:  Samp!e  acquis-

ition, near-field spectroscopy & micro-viewing,
micro-instrument emplacement, etc.

● lander (surface platform) based manipulator, cor-
~qg, dri!iiqg and ~!~e~ ac~~ve dev;C*es
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JPL Micro-Lander Dexterous Manipulator 411YAA.

Pss, 9/95



JPL Micro-Lander Dexterous Manipulator

FY95 ENABLING TECHNOLOGY ACHIEVEMENTS (Level 2)
Task WablkWS
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ULTRASONIC MOTORS - BACKGROUND

+ Maxizmm  performance is obtained at the resonance frequency.

● No space qualifled -ultrasonic motor.



ADVANTAGES CM’ ULTRASONIC MOTORS

LT1.trasonk m.dms offer super~or alternative to conventicmal.. . .
- n+-pt+-<
.“:1? ,

< .  - - < . . . .

of i. U tkes Fiig&ier torque density

~ Not affected by rnagp.etic fiieki or mdiatiopi

● Low speed operation allowing direct drive.
● l~otor is compact with a -pancake shape and easy to miniaturize

]ed annular for electronic packagingo Can be desig
● Lower cost
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Comparison of existing electromagnetic (EM)
and ultrasonic (US) motors
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Piezoelectric J’kfotor - Stator Model

a. Stationary

b. At arbitrary aduatkm position
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JPL’S ADVANCED ACTUATORS LABORATORY
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A Piezoelectric Motor Connected to a Torque Gauge in the JPL
Test Chamber (Cryogenic Temperatures and Vacuum)



1..

0
P+



. . . . .

w
n
z

(n
- 1
ml
3
L
c)
t-.a
z
0t-a
a

.,
,..

@’)\
$1

. . . .

+@ . .d . ..-
. .

. . I
/ . .

(3
-2 U.1
~ y

“z -)~ c)
m >

{.:,. . .
<...’ :::

.  . “ ,  .  .  .  .  .  .  .  .=.  .  .  ...  .  .

. . . . .

I
“1
\

..—.

..— . . . . .
____

. ..—

‘\

.-_- .._ . . . . . . . . . . - . ..-. -.. —

~_.” . . . . ..j
. . . . . .

\

-.. . . . . . . . . . ---- . . . .- . ..- —— - .-++----



u
● !-(

I

“cd
5

I

WI
c.)

w.
$J

.

m
a.)

‘LJ

2
●

I

Ml



CJ
>
0

!s
f:

Ml
c. w+

c)
3
L.-J, .-
P+

. .-i

W
o
m

c)
-+..)

c)-+ ..>

c!>
.’,

(7)
Ml
“.. ,

!..- J

;,,> ,
vi

?.J. . ,

. ,. .,,
-L..>


